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Annomauusn. Yuy makonada eu0pomexnuKa uhuoomnapunu OowKapumw yuyn HOQHUK 
MaHMUK ACOCUDA MUZUM APAMUW yeymapu ypeanunadu. Cye omOopnapunu 
OowKapumdanu kyn MezoHIU 6a HOAHUK MAVIyMomnapza 32a eazunmnapda, HOAHUK 
MAaHMUK Eepdamuda bowKapye muzumnapu cunmesnanadu. Hoanuk koudanap epdamuda 
Cye ombopuza KUPYeuU 6A YUKADUZAH OoKUMNAD, oMOGOp Xarcmu 6a sakm kabu 
napamempiiapiu onmumanawmupuwza umMKOH Oepyeuu O6owKkapye arzopummnapu 
uwnab yuKkunadu. Tadkugom, cye pecypcnapunu 6owKzapumwi yuyn HoqaHuK Koudanap 
acocuda Apamuuwu ea Oy opkanu KepaKnu Hamumhcanapza IPpuwuwnu maknuq KUNAdU. 
Vuy Endawye Epdoamuda HOqaHUuK Cye pecypconapurnu anurnaw ea onmumanawmupuvu 
MYMKUH. 

Kanum ey3nnap: noanuk manmuk, eye omOopu, bowKapye muzumu, onmumanlanmupuv, 
HOQAHUK KOUdANAD, ye pecypcnapu, cunmes, Kyn Mezoninu OouKAapye, ye oKuMmu, 
napamempinap. 
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Annomauyun. B dannou cmambe uccnedyomch memodai cCo3daxun Cucmembi HA OCHOBE 
HeyemKou JOzuKU ynpaeshnenuqn 2u0pomexnuteckumu Coopyacenutmu. B cumyayuax c 
MHOZOKDUMEPUATLHOCMLIQO U HEONPEDeNCHHOCMLIQ UuUHJopmayuu Npu ynpasnenuu 
niiacmom cucmembi ynpasienuq cunmezupyromca c ucnojnbzosanuem Heyemkonu nozuku. 
nNoMowbio Hetemkux npasun pazpabambisaromci anzopummbi ynpasnenun, nozeo0nAtowyue 
onmumuzuposami makue napamempoli, Kak NOMOKU HA 8XODE U 8b1X0Ode uz pezepeyapa, 
00DeM U 6pemMA pezepeyapa. B uccnedosanuu npedinazaemca cozdam Ha OCHOBE HEeONPE- 
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OCNCHHbIX NPABUN YNPAENCHUE BO0HbIMU pecypcamu u mem caMbiM ODocmuvyb HESNASMLIX 
peszyismamos. Henoniaya 3mom nodxod, MOHCHO Ebu U onmumuzuposam 
HEONPEDENCHALIE BOOHLIE PECYPChI. 

Kntoyeebie cnosa: neyvemaasn nozuKa, 8000emM, cucmema ynpaesnrenuan, onmumuszayua, 
Heyemkue npaesuja, 6001ble pecypcebi, cunmez3, MHOzoKpUMEepUANLHOE ynpasnehue, pacxod 
80061, NapaMempebi. 


BUILDING A MANAGEMENT SYSTEM OF HYDROTECHNICAL 
FACILITIES BASED ON FUZZY LOGIC ELEMENTS 
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Abstract. In this article, the methods of creating a system based on fuzzy logic for the 
control of hydrotechnical structures are studied. In situations with multi-criteria and 
uncertain information in reservoir management, management systems are synthesized 
using fuzzy logic. With the help of fuzzy rules, control algorithms are developed that allow 
to optimize parameters such as flows entering and leaving the reservoir, reservoir volume 
and time. The study proposes to create based on uncertain rules for water resources 
management and thereby achieve the desired results. Using this approach, uncertain 
water resources can be identified and optimized. 

Keywords: fuzzy logic, reservoir, control system, optimization, fuzzy rules, water 


resources, synthesis, multi-criteria control, water flow, parameters. 


Kupum. I`uupotrexnyga ian 
JapHHH CaMapali Bona, aHHikca cy 
pecypchapuniar TAKUnG Ba ynapnan 
okilona colinananini 3ApYPIUTd opt 
6opa€tran Op iatoa MyXua axamdat 
Kac6b 31MoKia. CyB oMOopilapi Kadr Mypak- 
Kab TH3HMITAP Oonikapybuna KaATOp HOAHUK 
Ba KYII ME3OHJIH OMHIJIJap MABxyo OYI, 
yinap acochja Kapop Kayo KUJIoI Mypak- 
KAOJINK TyEJIMpAaTH. AHbanaBni Onday 
yeynmnlnapi yinoy MyamMmoslapnn Xaj Kil 
ja camapanopillit ili Uyatli MYK. 
Hoannukg mantik 3ca 6y KAOH HOAHiK Ba 
Mypakkab Basnatnapna camapani OOnl- 
KAPYB TU3UMHHH patiga BarBalnn 
SHIAQNIYB chatda Kamo OYIMOKIA. 

YIinOy makonaya HoaHiuk MAHTIUK aco- 
cha rTajiporexnika Hasta, Xyey- 


CAH, CYB OMOOPJIAPIAG OOonikapd TUZ3H- 
MHHH KYpPHII yeyillapi, Teri Koniarap 
Ba yilaphyaa CHaTtTesi Kp Uka. 
Hoannuk konjarnap opKajii cyB pecypcnapa 
KAPI Ba TUKI OaTlmalaitdi, 
MABXKYI MA'BJIyMOTIlap acochHnia AHH Ba 
CcaMmapania O0nikapyera pUl JIMKO- 
HIATU Yypranunaqyi. Makojra cyB omOopiapa 
TH3UMHHH Oonkapilliga Hoarik MATIK 
SHIQNIYyBUHTaT adzanjliknapi Ba amajiili 
KYIITAHHIJINTIK xakina Tyilyata bepann. 
Ajadnetnap taxin Ba yeyilapn. 
MaBbcymiit poctnany buy cy OMOOp Ula 
MaTeEMATIK MOJICINAPI HOYI3ZHKI XapaKk- 
Tepra 3ra 9KAHJIHITY, CYB OMOOPH TU3UMAUNA 
CYB CATXHHHM CAKITATI Kapa Ota 
O6GOMKapioi Baziddach KYo MEZO, 
Ma'bJIyMOTIlap eTapiiy OyIMaran mapontna 
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JJOHMNN paBniiga y3rapno Typajjutan Hoyu- 
3UKIIH MOI Xxiucobra oika Xoja, 
yMy mni xojatga HOYU MOJeJia 
YUM Oina Xap Joy Xam MYK 
3Mac. Bapkapop camaparin eHjaniybnap aco- 
china Kyo Yordami Hoyi Xxapaktepra 
3ra OYnIrax OOnmkapio TIE3UMIapini CH- 
Te3Hani MACANANAPI ETU MABXKYI 
yeymilapa (1), makoyJi Oonmkapnn TtTabcHp- 
JIAPHHAH AHHKnani Ba myara yxolani borika 
Bazujanapnn amanra onli Koll Ba 
HIIJaTHNranna Op KATOP YEKNOBINAPLA ITA. 
IHIy cadadrni, chateznani Macaachin My- 
pakkadnamtiupmaniiran, eyi aJIropiuTM- 
Japan Op Mara cola Ba OJIHTAan 
HaTmKanap caMapani Oyinran Gorilla 
ANTOPUTMILAPHAH 1a YUk App. 

Hopabman maHhtiukni-xyioca yoyi 
jnapian chojinananran Xxonia Kypunran 
ABTOMATHK OOIIKAPHII TU3ZAHMILAPI MypaK- 
Kab HOYUBUKIN Jamik Obekt 
HICHTUQHKAaATAaNIa IMKO Obepayi Ba 
yilap yuya HOYUBHUKI OOnkapdil KoHy- 
Japan CHAate3 kula. By ca 6onkapini 
0O0bBeKTUAH OJIATAa MAaByo IKCHEPU- 
MEHTAJI MabJIyMOoTIap acochgya HOAHHUKIINK 
octija HIJOB ABTOMATIK OOnIKapl 
TH3UMJAPIAH CHATEZIATI MYAMMOCHAN Xaj 
KIJINIITA HMKOH Oepayu. Ciufanin ajroka- 
JapHy pacmilinaniipilira IMKO Oepa- 
JIUTAH HOpABIlan MAHTUKHA Ty3HIMAaNAaPHU 
KYIIATI OPKAJIA OOHIKAapi OBEKTI TYEPH- 
chHja etapi Oyinmaran axdopotnap opka 
xyia KIo IKCHEepuMcHtTnap YIKAZHI OIL- 
JIHHH OJIHINI MyMKH (2). 

Hopabmnan abtomatiug Oongapy TI- 
3AUMJAPHAH Kypuma Kyiuilad SHjaniybnap 
MABXYI, yap TUZUMTANITUpPHT Koli, 
uUyHKu Oy CHA TUIMa piri CHateg Ku 
JIHIII oKapachi acocan IBPUCTUKIND. 

CyB OMOpJIap A Bona TUZIM- 
JapH YUyH JIHHTBICTUK HOopanlapni CHAQ- 


JAHIHHAT makan Tipinran kKonjanap ba- 
3aCH BA JIHCKpPETIANI xKAPACHIHH KYyILNan- 
HIHT TYPJIK TETHINJINJIGK OyAkuynqnapiyan 
(onnananunani. Taki otiujactran CyB 
OMOOPIIAPH OOHIKAPHT TUZUM yuta KUpauo 
Ba OHTtTa yiuKiumra ora TUM cHgatina 
KYpuo yurilar. CyB pecypcnapini ono 
KUpPHIA, OKHO YUK Ba caknanilligjarg 
TETUIJINJINK (YAK Ba CHAQA 
acochgja OJIHHTaH. 

CyB OMOpi CETMEHTJI 3ATBOPUn 
macogfanan Oo0nmkapiun TI3HMUTa HUucbatan 
HOpABINAaH KOoNjarlap OazachAyar KAHOHUK 
maki Kyingjarinapiy 1iuconananoi, Oy 
epna A', A?, A, BI, B?,..., B, C1, C3,..., €! 
u D, D?,..., D" moc pabimiya Ky con cy 
OokiuMlapi Kupion (A), caknan (B), Bakt 
mabpa (T) Ba cy OK Yii 
(D)HHHr abad KING akchanti- 
paz. 

Bup neyta antenchjetnap KOH'BbroKTUB 
onepatopny Kyomarad xonda OHpIanl- 
TAPHJININIA MYMKa (3). Macanan, ATAP 
konnanap acochyari TUZIM OMOpLari 
CYB okiu kupa A' BA, caknam B! BA 
BakKT aBpu C! 6yunca, cyeuar yiki D! 
TH3UMIJArTi HOpAaBIllar Kona. Kohin ati 
onlnepatTop Kya aida. axtelchtlap 
arperanaca (1) popmynana KenTupinraH: 

R EANBNC) (1) 


Y sha Teriilgg yakan 
mMmakKJIinIa XaM 1`ponananili MYMKHIH: 
Urs(u,v,w) — 


minf (H41(U), ug1(V), es (W))I. 2) 

Korijanapra acochanran pear Bazsiat- 
japna TUM GHuTtTaJar OpTIK Koniayan 
TAHIKNII TONAJIK, MIYAT yay Koniarap 
Gazachnra acochanran TH3iuMJari Xap OHp 
KoHia TypJI yeya xam yuy ala Xyio- 
cajjan Xxyeychi Xyilocara KeJIHoI HMKOHuHi 
bepannu. Illyanay Kud, arperandga oKa- 
pasHiu Io ratl blrpatopii Keli 
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YMyMH Kyoarliaigra pia Yaya 
KEJITUPHO yukapunayni. Y Hopabiman Kyo- 
JIHKNap yuya OHpjlartipni ojepatopa 
Kabi TABCHp Kypeatand (3). Kerma- 
KETJIHKNAPHA arperamignani yiya KyIna- 
HUJIaJINTAH JUT ontepang (3.3) 
(opmynaya Kentiupanran. Y maptiuqa 
YMYyMIIaIIran HOpabilar YUK: 

Y-D'UD'UD'UKD. (3) 

Y sha Termik yakini aak- 
JINOa XaM HoHanaril MMK: 

Uys(Z) — 
maxf (Upi (Z), Up? (Z), Mp3 (Z), KKK 
Kupr (2D). GI 

Arap kapop Ka6yJi KIJINoI xxapashi 
KAM MUKaopIari Konanap acochnLa Imakln- 
JIaAHTUPHJITAH OYyICa, MATEMATIK XUcod- 
Janmiap «Haa camapani OYINI MYMKH. 

Arap kapop ka6yii Kill apashiga 
koHjanap coHH optca, xucodnaniljap tesa 
CeKHHanmai Ba Mypakkadnammagi. Xucod- 
Jami HIoJapi CamMapa opiti Olia 
yuya yiukiuiijari Kypcatiynapii rpafik 
uponanani yeyi pofinani canana. 

Konnnanap acochgjari HOopaBian TE- 
3UMHU YUKAPUlaar yuta Ket TAPKANTAH 
IMEJYKTUB YCyJIN TAKJIIQ 9TUNTAH: 

1-konna: ATAP cybuyat okib KUup- 
IIIH toKopu (IIB), oMOopH yat Xari Kopi 
(XM) 8a Bbakt abomiulirg 1 Oyonca, Y 
XOJIJJA eya okiu yii nact-ypta 
(H - CO) Oynayn. 

2-koynna: ATAP cybiiat okib Kup- 
mu ypra (YK), om6opumar xam ypra 
(OV) Ba BAKTHIHHTI JaBOMUIITD 2 OYICAa, y 
XOJIJTA 3atbopyan cyBHuat oki qila 
mact 2 (04) 6ynann, 6y epna rokopu (BX) 
1, Yypra (CO), nact (HMX) ba 2 tuziumqjan 
MOC pabnumgla 1 Ba 2 Kkonqanap bazach 
HOpaABIlaH TYILMAMIHH neonananiinap (4). 

Kerntiupiunran konjarrapra acochanran 


HOpPABINAH TUZUM YIyA KAHOHUK MAaknlap: 

1-kouda: AT'AP eya oki Kup 
mu A', caknanio Xxarxma B, bat jabo- 
MUufmiari CC! yna, Y XOJIA cy 
okib yukin D Oynani. 

2-Kouda: AT`AP cybaiat ok Kup 
III A”, canal Xarun B, bat xabomnlia- 
jura CC? 6ynca, Y XOJIA eye ono 
yukumi D” eynani. 

r-Kouda: AV'AP eya okib Kup 
A", caKnaHni xara B”, BaKT aBoOMU Jag 
C"Oynca, Y XOJIJJA cybniat okib qilali 
D" Oynann. 


Konjanap 
Gazach 


Konjanap 
HH 
Gaxosnani 


egasin 
ukam 


Dazzudnu 
KALIMA 


1-pacm. Hopaemian manmuk acocudazgu 
GowKapumi muzumunun? PyuKuuonan 
Cxemacu. 


Hopasbman mantik acochjari OOn- 
KAPHINI TUM — Oy yaa MAaHTik 
mMaKJIn-KA, YHHHr Herusiga Hoanik, Oak 
AKUHJANITUPUNTAaH TAXMUHIAPp ETAY. AHUK 
MAHTUKIAH (apo pabnga, y etim 
TOIIHINI YuyH Kuala lgag Mabiyot- 
napnan ojinanadani Ba ukpar KoOnH- 
JIHATUHH I9MYyIaanAananin. 1-pacmia HopaB- 
Ia MAHTUK acochgyard OOIlkap ini TU3H- 
MUHUHHr (YEKaoha CXeMachii KEeJITn- 
pamu3 (51. 

Hartmxkanap. Hopabman maHtnk aco- 
cijjari Oonkap ii TIZIM pHga Hopabiar 
MAHTUKHU KoHTpOonnepnapgan (HMK) Qoz- 
majranamis, yap “AT'AP, Y XOJINA” 
JIHHTBUCTUK KOoNjachdlan TANIKUI TONnran 
O6HJINMIApra acochadrad OYI, MAa3Kyp 
KU3HKUTI Coxachiard IKCHepTlap nar OH- 
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JIHMJlapidLan JoHynananran Xoja Ty3ln- 
III MyMKaa (6). HMK Orip katop iiloba- 
japa, ahHiKca aHajiitdk MOojeJjIatitdp in 
KINA OYA MypaKKad HOYU3ZUKIIN TUZUM- 
JIapHaI HAaZOPAT KUJIMIIA Y3 UMKOHTAT- 
JApPuAH HaAMolii oTtaniunap (7). 

Kupum ba yinnsap ben Hoi 
JIHATBUCTUK Yarapyeunnapra NB NS ZZ, 
PS Ba PB ajinantupunaqd, yoilap moc 
pasa Kya Maron arilatan, 
KaTTa, cajrlonit KEK, HOJI, KO Kit 
Ba IDKOCHA KATTA. 

HMK ty3nrnmachgari Har Kull My- 
AMMO — TET'UINIJINJINK YAKINACH Mmapametp- 
JIAPH BA KoHIANAp Oazachil AHiIKiad OJA 
xucobnananna (8). Hopabnuran mantik 971e- 
MEHTJIAPpH acochia TUjapotexlg 3ATBOPHU 
6Gornikapiniga eyB pecypchnapa TIBIMo Har 
yuta TACHIQAHIi KeJITIpAMIZ: CYB OMOQPL- 
HIHTr KHP Ba YUKii cHgatina Ki 
JIaETrAH CY OK Kia, Kl ya 
KIIIIH Ba OKNO YUKI BAKTH. CyBHunt okib 
KUpPHIIY, CAKAHUTIK Ba OKNO YUK CB 
pecypcnapuniar yprta crtatuctik oki Ku- 
pali, okib yila Ba Call aco- 
cuna xapaktepranran. 


1- xKayban 
PB NB NS Z PS PB 
NB NB NB NS NS Z 
NS / NB NS NS Z PS 
Z INB NS ZZ PS I) PB 
PS NS Z PS PS PB 
PB Z PS PS PB PB 
OJIICMCHTAHAr TYoana TET 


(MaHcyO) 9KaHJinrini aiklani yay TAaC- 
Hu yakaydlap ek Hajlkatop PYyAK- 
misijapa Kyonaninran. Tachud Qyiuk-oig 
3JIEMEHT TYPJIH TYIJAMIlApTA KAH Maparkaya 
MAHCYOJIHTUHU Ioana, opalari 
Ba MABJIYM YeKNnanran TY Hopab- 
maHJik japarkachai izoxlay (9). 2- 
pacmgya pezepbyap TH3HMAJA CYyBHHHT OKHo 


KUpPHIoA yuya TErimlig yakalydlapi 
uponananran. 3-pacmnia pezepbyap THU3H- 
MUJja CyBHH Ccaknan yuya TETIK 
(MYHAKIUHACH BA YHHHAT TAKCHMOTN, 4-pacmna 
3Cca pe3epbyap TUBUMHJa CY OK 
yYUKHIA yuaya Terini yakalydlapi 
KYpcaTmnran. 

Terning yaka ia Bat 
oyinga tTaAKCHMJaHinI QYyAKolgich Ba opa- 
JIHFA TpPATNECHIACHMOH je XICodnaan, 
HIWJI MaBoMAa OKUMIapHi Xucodra OJI 
Ba caknanni Xucodnani yuya yubypuak 
maki Kaya Kuara. IOkopuna kan 
9THJIFAHHJEK, HOpABINAH KYILMKAHAT Xap 
OHp 3JICMCHTA HazapHl-OYAKLTHOHAN IMakKi- 
HH Kyioaran XoJjijja TeriooIMJInK Kijimati 
HHJIHBUJIYyYMA OHJIaAH TAKKOCHAHTAH. 


Membership function plots 


mi m2 mi ms “2 


input vanable "input" 


2-pacm. Cye ombopu muzumuda cye oKub 
Kupuwmu (m/coam) yuyn mezumnunuk 
(pyukuuncu. 


Membership function plots 


m m2 m. ma 


3-pacm. Cye oMGopu muzumuda Cyenu 
caknawi (MIH. M) yuya mezumwuiunuk 
pyukuuncu. 


By (yuko 0-1 raqa Oyonran 
opanrnikna pean tTapruonanran Hopabiian 
KINKI akc 5TA. OK Kup 
IMAYAT HOpABITa KYIJUKTaNi CyBAla 
OKHO Kupumiga (O) KITO, IO, YO, IDO sa 
JKIOO kabu, caknamna (C) IDK, YK, KOK 
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Ba YIOX, CYBAYAT OKNO qyuknmina (4) 
2KTI4Y, 114, I1-YY, Y4, Y-IOyY, IOyY, KIOy 
Ba XOKTOY yed HOMIAHTAH. 


Membership function plots 


m m2 m m. .. m. "7 m 


4-pacm. Cye omMGopu muzumudan Cye 
oKub vuKumu (/coam) yuyn 
mezumnunuk #yuKkuuncu. 


IOkopiya kaf 9ta CY OK 
kKupuma (O), caknaniti (C) ba yula 
oki yukimni (4) yara Hopabolan Kyo- 
JIHKNApra MOC KEJIYBYUH TACHIQ YAK Ba 
Mmaparxanap MOC pabumla 2, 3 Ba 4- 
XKAMBANMITAPIA KEJITAPHITTAH. 

2-KAJIBAT 
Cye pecypcenapunun? mezuwziusnuk 
Pyukuuncu ea IKCMEHM-CYEHUHZ OKUO 
KUpumu (O) 


1 azap 0£x£0.15, 
#an lin azap 0.152 x 803, 
8.28x-—3,15 azap 0.38 £ x £ 0.50, 8.33x-—4,83 
Hoo 7 ya azap 0.50 $£ x $0.62, Ha 7 nga azap 0.718 x $0.82, 
6.61x—5,07 azap 0.768 x 20.91, 
/ azap 0.918 xl. 


7.60x—154 azap 0.28 x $0.33, 
n 
Emo 1 7.69x43.54 azap 0.33 $ x $0.46, 
azap 0.538 2$ x07, 


Hoo 


3-xKAJIBAIN 
Cye pecypcenapununz mezuunujsnuk 
PyuKuuncu ea IKCMCEHM-CYEHUHZ 
caKnanumu (C) 


azap 0£x£0.081, 
ti 
—7.14x41.57 azap 0.081 $ x £ 0.221, 
5.26x-—2,42 azap 0.46 £ x £ 0.65, 
lc 3 
Hc 1526x4442 azap 0.65 x 0.94, 


5.26x-0,79 azap 0.151 $ x £ 0.341, 
Hu 1569x4279 azap 0.341 «x $0,531, 
8.33x—6,425 azap 0.7711 $ x $0.89, 


ii 
a. i azap 0.895x581. 


Y ioy tajik dot toi uttajar pT 
OynraH Hazapii PyAKindinap Ba amanlapii 
Ty3umIJan ybopat Oynani cadadni, 
ABBAJITH Ba KET MOojejilap opachnari 
(aprkaun akc 9TTUpPIoI, HOpPABITAaH KYILIK- 
napnan olnananid amajira onlipunran. 
Byna€tran xojncanap onepatopalar 3KpaA- 


Hua CY TYPJIK OK Koli, 
CAKNAHHIIN Ba OK YUK Koimatilapi 
KYpHaHliila akc 5ta. By Kulimatdap, 
6onlka, abbaijgarn Mabiyi OYA CY 
pecypcnapa yuy MabBJiyMotlap TYIlJaMA- 
iaH ImakJanani. Tajrkugotilap yuy one- 
patopiiapHiar acochiq KOMITO3HIg TypIira- 
pHHH KyIlnlayg, yilap max — min TApKH- 
Oran, OGonmkara altrannia MAKCHMAa Ba 
MUHHMAJ TAPKO onjepatoprnlapinan HO0- 
parznup (107. 

4-xKAJIBATN 

Cye pecyponapununz mezumjiusuk 
(Pyiuauuncu ea IKCMEHM-CYEHUHZ OKUO 
yuKuwmu (9) 


1 azap 0£x 80.075, 6.61x—0,84 azap 0.126 $ x $ 0.276, 

Poq " 6.49x41.49 azap 0.075 «xs 0.23, i 6.8x 42.88 azap 0.276 «x £0.423, 
5.88x-1,75 azap 0.151 $ x 0.341, 7.52x-4,17 azap 0.555 x $ 0.688, 

nyu 5 A azap 0.467 «xo d.637, V7 gn 6.25 azap 0.688 £ x 0.819, 
10x-7 azap 0.718 x 20.8, 10x —8,35 azap 0.835 £ x £ 0.935, 

Eo-qoy 5 ar azap 0.85 x50.9, Emo qoon oas azap 0.935 £ x £ 1.035, 

8.26x—7,93 azap 0.959 «x 51.08, 20x—21,4 azap 1.078 x5-1.12, 
or SI ao -/ 


azap 1085x5812, ko azap 1.128 x51.2. 


Ma3kyp tayor Haila a 
TypIara onepatopnapgan oinanadnami, 
HaTmKaNa CyB OMOOPI TU3ZUMUJAH CYB OKHO 
YUKUMUHHAT yarapiminra yoman MOel 
OJIHHAJIH. max — min Kiijmatnap KUpuTIN- 
raH onepatopgqa cyB pecypcnapia Tizma 
HOpPABINAH KAPOP KAOYI KU yuya 
AKUHJANITUPUNTaH Ba HAJIYKTUB acochanl 
KYILIAHHIITAH. JI. 3ae TOMOHIJAH KUpUTII- 
ra max — min onepatopH cyB pecypcnapa 
TH3UMAJA HOpPABINAH KApOp KAOYyII KUJINDI 
YuyH IKA tiplar Ba ATyUTB acoc- 
nama Kyinaninran. CyB oMOopnapi Tu- 
3HMUJa CYBHUHT OKHO KUPA, CaKar i 
Ba OKHO YUKUo Xakijarda HOopabilan 
MAa'bJIyMOTIap Halab yikilrar, yinap 
HOpABINAH KONJAaNAapHi Kyonarad xonda 
upona otiunran. Hopabinan konqjanap Huc- 
GatJrapi mantik yana onaradig 
(11). MacanaHhn, arap M aucbatnapra “ypra 
okum (VO) eb Homjanyati Hopabman 


KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI 


www.srt-journal.uz 


TOPHOJIOBbIBA ONASI METAJIJIY PI Is $1 OBPABATGIBA Iasi trom bat flat 
MINING METALLURGY AND MANUFACTURING INDUSTRY 6 


SANOATDA RAQAMLI TEXNOLOGIYALAR 


IM rob TEXHOJIOT UN B II PoOM boa lat 


DIGITAL TECHNOLOGIES IN INDUSTRY 


(E) ISSN: 3030-3214 
Volume 2, Ne 4 
2024 


KYINIMK” Kaya Kulinca, y xona M 
HICOaTIAHAT Xxakukiig Kiladi Kyinjari 
(topmynana nponananayn: 

TM) - uy) Oy epna O£hy Sl (5) 

(5) temrnama M: x€ VO mucbatiinr 
xakukulilnk maparkachi kypcata Ba YO 
HOpPABINAH KYININKIAaTG TET japa- 
ach x ra TeHr. “Arap — y XOoJIijja” Herub 
TUBUMUHAG Yprandoi Ba Xyiocara KEIN 
xKAPACHH Iy xKAPaCH yuy aHikanran 
TYPJIH HUcbatTnAap YpracHdari “UMIIJIH- 
KAMia” Konjanaping Kyianra acoc- 
aha. Okam (O) yga okop (KEOO) ba 
caknam (C) nmact (IDK) ba Bbakt jaBbo- 
MUHI (T) 1 ra teatr, cyBHina OKio 
yukanma (4) nacr (1I4Y) 6ynayn. By tyonzram 
kona xucodnanani Ba KyIlikrlap opachna 
Kya MOCikga KEeJITHPIJINIIK MYM- 
KUH: R — ((CKFOO x IIY) U (2K1OO x UY) 
N (AADK x IIY) U GIDK CY) N ((T CIIYO) 
U (-TC UH))). Ilemak, tokopiya Kejnitiupianran 
R Hiar Hucbatd Kejio yikani. Arap xap 
Op TYIJaMATG reMentIap (Macanan, 
CYBEMHa OK Kopi (O)yara ya 
I0Kopi japarka (KIOO), caknan (C) yara 
nact naparka (IDK), Bakt xaBoMHJlatn 1 Ba 
CYBElHa OK yiri (4) yara miact 
maparka (1I4)) Hopabman TILAMA MOC 
KejIyBauy U, V, W ba Z kabu noqaranca, y 
xonga R Hucbati yuya TETIK 
(yakan yinlar popmyna epnamiya 
1`ponananillli MyMKit 

HUR (u, V,W, z) — 
max (MognU) us) M), 

(1 — Hroy(U)) (1-— uyu(v)) 1- 
Uyu(v)) 1- m (Ww). (6) 

Onatgna, arap fakt (rinmoteza) MabJiya 
OynICa, IKyHyia Xyinoca oJIhHHIy MyMKl. 
IOkopuna kafo Tura He, HOpABIAH 
HiucOatlapni Hazapili acochamira pHIIi- 
IIM yiya skalar ilran aprymentnap 


HOpPABINaH MAHTUKANAT HATIDKABIA MaAKCA- 
JIH Xxucodnanana. “Arap — y xonga” 
makjiijarg konjanap TH3AHMAUTA acochan- 
raH HOpaABIllan MAHTIK Xxakija QiuKp IOpH- 
THIII Yaya Kyoiay ane Xucodnanan. 
Bapta myXHM Xyiiocanlap TIM acochgjari 
KAHOHHK KOoNianap TYILAMAJAR KEeJITUpHO 
yukapunanid. Arap Onttajan optik ante- 
ICHICHT MABxyd Oyna, yap OHplan- 
TUpPHINI Yaya KOHBbrnKtTiB Eki urart 
onepatop tarab oTtuJaJ. Moc pabumga 
KOHBIOHKTUB Ba 3a o`rpatop 
ctTannapt KecHIlnMIap Ba OHpramiminap 
amaapara 3pramana (121. 

CyB pecypcrnapinan cyBHH Ki qU 
IIHHU TYEFPU AYJ Ba OTTIMANIAari 
Oepiunran Kupinijarg yarapybunnap acocH- 
ia MABXKYyI pECYpCHapHI MUHUMAJNAaNIHG 
Tanab 5TA, KyYMlaJaR: CY OK 
KUpPHII, CaKanioli Ba iul MABJIYM 
JaBpu. Kechi onepatopi okiu M- 
HIMAJIJJANI Ba CYBHH MABJIYM JaBp MOban- 
HHJAa CAKMANI YAyH iIijatinag. 

XyJiioca. Yinoy tajik got riupotex- 
HAKa HAT pig Cola TU 
jJapaya HoaHiK MAHTUKHH KIA ca- 
MApPAJOPIIUTUHN Kypeatoi. CyB omMoopnapu 
Kadi Mypakkad TU3UMIJap yuy HOaHUK 
konjalnap acochna Hijab qUkiular Oona- 
KAPYB yceynnapi, aHbanabii Metojnapra 
HiucOatan, HOAHUKInKAn Kamal ini Ba 
KApOp KAOyII KHJIHII Kapachini conjianan- 
TUPHIINI HMKOHHHA bepayi. By CHjaniy cy 
OMOOpPJIlapPITa KUPYBUK Ba YUKATAN CY 
OKUMHHH, OMOOp Xak Ba BAaAKT JaBpini 
Ccamaparii Oonmkapnllra epnam Oepay, oiy 
O1ujran Opra pecypcenapnan okilona pol- 
JANAaHHni TAMAN. 

Hoannuk mantik epnamija cyB pecypc- 
JAPA TU3ZIMIHHAT Xyoychatlapini Oati- 
MAJJIAHITUAPAHTIrA KAPATNIITAH OOIIKAPYB AJ- 
TOPUTMIIAPH 1Iad YUk oy Map 
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japa cyB TAKCHMOTIHI AHIKpOoK Ba CaMa- ) CyB OMOOplapPy camapani Cola 
parrapok, OGonkapi HMK qpatan. ) yuy uctTikKoli Ba Koshin yeyi cna- 
Tajkiukot Hatmkanapn nya kypeatayi, ) Tuja Hamoch OYI MMK. 
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